
SUPERIOR ELECTRIC
BRISTOL, CN 06010-7488
TEL: (203) 582-9561
FAX: (203) 589-2136
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3

EAST ROCKAWAY, NY  11518
PHONE: 516/ 596-1700

FAX: 516/ 599-3274

FAX: 708/ 662-6633
PHONE: 708/ 662-2666
GURNEE, IL   60031-1232

DANAHER CONTROLS
1675 DELANY RD

499 OCEAN AVE.
WINFRED M.BERG INC.4

BEARING ASSEMBLY PROCEDURES:

    PRIOR TO ASSEMBLY, ALL MACHINED PARTS MUST BE FREE
    OF GREASE, OIL, DUST, LINT AND ALL FOREIGN MATTER.
    SPECIAL ATTENTION SHOULD BE PAID TO THE BEARING
    SURFACES.

    PRIOR TO FITTING, ALL LINEAR BEARINGS MUST BE WASHED
    WITH A CLEANING AGENT THEN OILED LIGHTLY WITH A LIGHT
    MACHINE LUBRICANT.

    FIT BEARING RAILS    UNTO THEIR BASE AND SECURE
    TIGHTLY WITH SCREWS AND TORQUE WRENCH.

    INSERT ROLLER CAGES    AND POSITION ALONG BEARING

    ADJUST PRELOAD USING SET SCREWS   UNTIL BEARINGS

    ARE PLAY FREE, THEN TIGHTEN EACH SET SCREW TO
    APPROX. 1 in-lb.  ENSURE THAT SMOOTH, FREE ROLLING
    MOTION IS OBTAINED.

    TIGHTEN SET SCREWS    AGAINST BEARING RAILS TIGHTLY

    USING A TORQUE WRENCH.  LOCK SET SCREWS   WITH

SPECIFICATIONS:

    LOAD CAPACITY:  1000 LBS. [454 kg].

    TRAVEL RANGE:  – .984 [25.00].

    RESOLUTION:  10  m.

    REPEATABILITY:  50  m.

    STRAIGHTNESS OF TRAJECTORY:  2 x 10-4 rad PER 25mm.

    1 MECHANICAL COUNTER COUNT = 0.001 [0.0254] TRAVEL.

NOTES:

    ALL DIMENSIONS SHOWN IN [ ] ARE MILLIMETERS.

    SOME HIDDEN LINES OMITTED FOR CLARITY.
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15

20
15    RAILS    AND     AS SHOWN IN SECTION A-A.

    3.     DOWEL PIN ASSEMBLY AFTER SPECIFICATIONS HAVE

   BEEN VERIFIED.  EXCEPTION: ITEM 6 MAY BE DOWEL

A1715804

P4105090504-210000-04

T4 25 mm TRAVEL PRECISION
VERTICAL STAGE

ASSEMBLY
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       SEE PARTS LIST
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J. BARRAZA 4/26/94

D. SHU 4/28/94

T. KUZAY 4/28/94

P. ENGELBRECHT STERLING

P. ENGELBRECHT
J. BARRAZA

PLOT SCALE: DWG. SCALE:( )E 1=1 1

QTYMATERIAL / SPECNOMENCLATURE OR DESCRIPTIONDWG/PART NUMBERITEM

PARTS LIST

ARGONNE NATIONAL LABORATORYU
N

IV

ER S IT Y

O
A

CIHCFO

Y
R

O
T

AR

OBALLANOITAN
E

N
N

O
G

R
A

G

THIS DRAWING IS THE PROPERTY OF

ADVANCED PHOTON SOURCE
TITLE

DRAWING NUMBERSIZE

OFSHEET

SCALE

CHIEF DESIGN ENGINEER DATE

GP LEADER

PROJECT MGR.

LOG NUMBER

MATERIAL

DRAWN BY DATE

CHECKED BY

DESIGNER

RESPONSIBLE ENGINEER

UNLESS OTHERWISE SPECIFIED:
ALL DIMENSIONS ARE IN INCHES

TOLERANCES

DECIMALS ANGULAR
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.XX   –

.XXX  –

SURFACE ROUGHNESS

REMOVE ALL BURRS AND
BREAK SHARP EDGES .03 MAX.

SURFACE TEXTURE TO BE IN
ACCORDANCE WITH LATEST ANSI B46.1

DIMENSIONING & TOLERANCING IN
ACCORDANCE WITH LATEST ANSI Y14.5
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1 T4 TOP PLATE 7075-T6 ALUMINUM 1P4105090504-220001

2 T4 BOTTOM PLATE 7075-T6 ALUMINUM 1

3 T4 CYLINDER-Ø 8.00 O.D. 7075-T6 ALUMINUM 1

4 T4 CYLINDER-Ø 6.25 O.D. 7075-T6 ALUMINUM 1

5 T4 SPACER 7075-T6 ALUMINUM 1

6 T4 MACHINE SCREW JACK-ALTERED SEE DRAWING 1

8 T4 COUPLING SEE DRAWING 1

9 T4 SHAFT-Ø .750 O.D. 316 SST 1

10 T4 SHAFT-Ø .875 O.D. 316 SST 1

11 T4 BUSHING 6061-T6 ALUMINUM 1

12 T4 MOTOR MOUNT 7075-T6 ALUMINUM 1

14 T4 KNURLED HANDWHEEL 303 SST 1

P4105090501-920215

21 MECHANICAL COUNTER -- 1  726815-0013

22 ROTATING SHAFT FLEXIBLE COUPLING 2024 ALUMINUM 1   CO38A-44

23 ROTATING SHAFT FLEXIBLE COUPLING 303 SST 1   CO42S-44

STEPPER MOTOR WITH DUAL MACHINED FLAT SHAFTS24 -- 1M093-FD07E5

15 T4 BEARING SURFACE RAIL-INSIDE 440 C SST 3

16 T4 BEARING SURFACE RAIL-OUTSIDE 440 C SST 3

25 SHCS #4-40UNC-3A X .25 LG. SS 4

26 SHCS #4-40UNC-3A X .38 LG. SS 2

29 SHCS #10-32UNF-3A X .63 LG SS 6

28 SHCS #8-32UNC-3A X .50 LG SS 8

30 SHCS .250-20UNC-3A X .63 LG SS 16

32 SHCS .250-20UNC-3A X 2.00 LG SS 2

SET SCREW #4-40UNC-3A X .25 LG34 SS 2

35 SS 8SET SCREW (OVAL PT) #8-32UNC-3A X .38 LG

SET SCREW #8-32UNC-3A X .38 LG36 SS 8

37 STEEL 5SET SCREW #10-32UNF-3A X .25 LG

13 T4 COUNTER BRACKET 6061-T6 ALUMINUM 1

SET SCREW .375-24UNF-3A X 1.00 LG38 SS 4

40 SPRING LOCK WASHER, #8 NOMINAL SS 10

41 SPRING LOCK WASHER, #10 NOMINAL SS 8

42 SPRING LOCK WASHER, .250 NOMINAL SS 20

44 DISC SPRING STEEL 8    ST-54

43 SPRING LOCK WASHER, .375 NOMINAL SS 6

33 SHCS .375-16UNC-3A X 1.00 LG SS 2

47 DOWEL PIN Ø.187 X .63 LG. SS 2

48 DOWEL PIN Ø.187 X 1.00 LG. SS 2

49 DOWEL PIN Ø.250 X .75 LG. SS 2

50 DOWEL PIN Ø.250 X .87 LG. SS 4

TRAVEL
.984 [25.00] MAXIMUM TRAVEL POSITION

(8.071 [205.00])

(3.346 [85.00]) (3.346 [85.00])

(3.346 [85.00])

(8.071 [205.00])

(3.346 [85.00])

(Ø.406 [10.31] THRU)
4X

4X

.625 [15.88]
2X

.750 [19.05]
2X

8

32

44

DISC SPRINGS,
COMPRESSION ON
TO ACHIEVE 50%
TIGHTEN SCREW

ITEM 40

SECTION C-C

0 0 9 8 4

AS SHOWN WHEN STAGE IS
ASSEMBLED TO MAXIMUM

COUNTER TO READ

TRAVEL POSITION.

0 0 9 8

7 T4 WORM GEAR TOP PLATE 316 SST 1

A A

SECTION A-A

B B

4

SECTION B-B

C

C
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2
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6 7
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9 10 11
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14

15

16

INSTALL RAILS WITH PUNCH MARK
IN POSITION AS SHOWN
3X
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2941
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30

4231

4231

3343

34

20

36

3738 45 43

45 HEX NUT .375-24UNF-2B SS 5

4X @ EXISTING PREDRILLED LOCATIONS
Ø.187 REAM TO DEPTHS SHOWN47

2X @ EXISTING PREDRILLED LOCATIONS
Ø.187 REAM TO DEPTH SHOWN

48

4X @ EXISTING PREDRILLED LOCATIONS
Ø.250 REAM TO DEPTH SHOWN50

Ø.250 REAM TO DEPTH SHOWN
2X @ EXISTING PREDRILLED LOCATIONS 49

35

2

BEDFORD, MA   01730
PHONE: 800/ 854-6333

SCHNEEBERGER INC.

FAX: 617/ 275-4749

11 DE ANGELO DRIVE
2

MOUNTING HOLES
Ø3.000 [76.20] B.C.)

(.250-20 UNC-2B TAP THRU
6X EQUALLY SPACED ON

MOUNTING HOLES
Ø4.500 [114.30] B.C.)

(.250-20 UNC-2B TAP THRU
6X EQUALLY SPACED ON

16

35

    WITH SET SCREWS   . 36

38

35

P4105090504-210001

P4105090504-210002

P4105090504-210003

P4105090504-210004

P4105090504-210005

P4105090504-220007

P4105090504-220008

P4105090504-220009

P4105090504-220010

P4105090504-220011

P4105090504-220012

P4105090504-220013

P4105090504-210006

P4105090504-210007

PINNED TO ITEM 5 PRIOR TO VERIFICATION OF

   SPECIFICATIONS.

W/ STANDARD
FLATS

37

46

.500 [12.70]
2X

46 DOWEL PIN Ø.187 X .50 LG. SS 2

17 T4 CONNECTOR BRACKET SEE DETAIL 1P4105090504-310001

17

27 SHCS #6-32UNC-3A X .38 LG SS 2

1

1

20 REF.

.875 [22.23]

1.000 [25.40]

4X

.984 [25.00]

(7.87 [200.00])

51

58

61

57 56

54

53 62 41

452 55 40 39 3

163 PLEASANT ST.

PHONE: (508) 226-3008
ATTLEBORO, MA  02703

PENNY & GILES CONTROLS INC.6

625 PLAINFIELD RD.

PHONE: (708) 654-8250

NEWARK ELECTRONICS

WILLOWBROOK, IL  60521

7

FAX: (508) 226-5208

FAX: (708) 654-8270

62 SHCS #10-32 UNF-3A X 1.00 LG. SS 2

61 HEX NUT M5 X 0.8 SS 2

60 SPRING LOCK WASHER, #2 NOMINAL SS 4

59 PH SCREW #2-56 UNC-38 X .50 LG. SS 4

58 SHCS #4-40 UNC-3A X .375 LG. SS 2

57 HEX NUT #8-32 UNC-2B SS 2

56 HHCS #8-32 UNC-3A X .50 LG. SS 2

55 SHCS #8-32 UNC-3A X .875 LG. SS 2

54 SWITCH SUBMINIATURE BASIC -- 2   111SM1-T

53 GENERAL PURPOSE SENSOR -- 1

52 T4 MECHANICAL STOP 6061-T6 ALUM 1

51 T4 POTENTIOMETER ACTUATOR ARM 6061-T6 ALUM 1P4105090504-220017

P4105090504-220018

HLP/190/BC/1/25/1K
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59 60

[e,.005,A]

[-A-]

4.  ITEM 63 SHALL BE,
           A. 80° C RATED
           B. 18 GAGE STRANDED COPPER WIRE
           C. PVC INSULATED
    ITEM 63 SHALL NOT BE,
           A. IRRIDIATED PVC INSULATED WIRE
    ITEM 63 @ ASSEMBLY SOLDER WITH KESTER 60/40 SOLDER

01

63
01

63 WIRE 18 GAGE SEE NOTE 4 101

01 PR

5.  ITEM 3 Ø159 DR. X .50 DP.
    10-32 UNF TAP X .37 DP. @ ASSEMBLY

01

6465

01

64 CABLE CLAMP ECC-2/SEE NOTE 5 132N1269

65 SHCS #10-32UNF-3A X .375 LG. SS 1

01

01

7

SEE NOTE 4

SEE NOTE 5

02

02

02

02

m

m02

02

02 CS
CS02

02 CS
02 CS

CHANGE ITEM 19 FROM 90017MG2 TO 90016MG2

CHANGE SPECIFICATION #3 FROM 10  M TO 10   M

CHANGE BALLOON NO.FROM 28 TO 32

CHANGE SPECIFICATION #4 FROM 50  M TO 50   M

CHANGE DESCRIPTION FROM SOCKETS TO PINS

CHANGE ITEM 53 FROM 12K TO 1K
FROM ULTRA-SLIM SENSOR TO GENERAL PURPOSE SENSOR02 CS

m
m

CHANGE ITEM 18 FROM 51912M34 TO 51910M34

JB 4/27/94
ADDED ITEMS 63,64,65
UPDATED PARTS LIST AND DETAILS

02

CS02 CHANGE MATERIAL FROM SS TO STEEL

1817 6619

03 27

PIN #             WIRE COLOR

SLO-SYN MOTOR WIRE CONNECTIONS TO CONNECTOR  18

03

01

GREEN/WHITE

RED/WHITE

WHITEJ

B

E

H
F

D
C

A

BLACK

WHITE
BLACK

GREEN

RED

PIN #    TERMINAL

MICROSWITCH  54  WIRE CONNECTIONS TO CONNECTOR  18

03

01

---

TERMINAL
CCW

---
---

W

U

T
X

NC
C

CW

C
NC

---

HUNTINGDON, PA  16552
HUNTINGDON INDUST. PARK

FAX   (814) 643-0426
PHONE (800)653-3526

ELCO CORPORATION1

03

03

03

03

03

03

03
66 2-56 X .50 FILLISTER HD MACH SCR SST 4COMMERCIAL STD

03

JB 12/7/94

JB 12/7/94

JB 12/7/94

JB 12/7/94

JB 12/7/94

JB 12/7/94

03

03
03

ITEM 29 QTY WAS 8; ITEM 41 QTY WAS 10
ITEM 27 QTY WAS 4; CHANGED WIRE CONNECTORS

ITEM 18 WAS RECEPTACLE P/N 51910M34
ITEM 17 WAS P4105090504-220016 T4 CONNECTOR MOUNT

ITEM 19 WAS PINS P/N 90016MG2; ADDED ITEM 66
SOURCE #1 WAS MIDCO COMPONENT SALES

KWC

KWC
KWC

2/10/95

2/10/95

2/10/95

67

P.O. BOX 4355

PHONE: (708) 833-0300

McMASTER-CARR

CHICAGO, IL. 60680-4355

FAX: (708) 834-9427

8

67 .122 X .218 X .016 FLAT WASHER FIBER GLASS 493493A228804

04

18 CONNECTOR BODY -- 100-8016-020-000-601

60-8017-03-13-300-33919 CONTACTS -- 20

20 ROLLER CAGE BRASS 3LL9 x 9

31 SHCS .250-20UNC-3A X .75 LG SS 4

39 SS 24

04

04

04

04

04

04

04
ITEM 20 WAS LL9 X 11; ADDED SOURCE #8

ITEM 19 WAS 000-60-8017-03-13; ITEM 31 WAS .25-28
ITEM 18 WAS 53-8016-020-000-603; ADDED ITEM 67

ITEM 39 WAS #3-38 X .31; ITEM 66 QTY WAS 2
9/19/95KWC

KWC 9/19/95

JB

JB

JB

FHMS (PHLPS) #3-48UNC-3A X .38 LG.

04

NOTICE TO VENDORS

THIS INFORMATION IS PROTECTED UNDER 35 USC 205 PENDING
PATENT PROSECUTION.  PURSUANT TO CONTRACT
NO. W-31-109-ENG-38 BETWEEN THE UNIVERSITY OF CHICAGO,
AS OPERATOR OF ARGONNE NATIONAL LABORATORY, AND THE
DEPARTMENT OF ENERGY, THE FEDERAL GOVERNMENT SHALL
HAVE A NONEXCLUSIVE, NONTRANSFERABLE, IRREVOCABLE,
PAID-UP LICENSE TO PRACTICE OR HAVE PRACTICED FOR OR ON
BEHALF OF THE UNITED STATES THE SUBJECT INVENTION THROUGHOUT
THE WORLD.  IF YOU WOULD LIKE INFORMATION ON OBTAINING A
LICENSE TO MANUFACTURE THIS DEVICE FOR ANY OTHER PURPOSE
CONTACT THE MANAGER, INTELLECTUAL PROPERTY TRANSFER,
ARGONNE NATIONAL LABORATORY, ITD/BLDG. 900, 9700 S. CASS
AVENUE, ARGONNE, IL 60439; PHONE (708) 252-6055.  REFER
TO DISCLOSURE NO. ANL-IN-91-054.

04
04 REPLACED PATENT HOLD NOTE WITH NOTICE TO VENDORS KWC 9/19/95JB

JB

JB


